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This guideline meets NGC's 2013 (revised) inclusion criteria.
Recommendations

Major Recommendations

Definitions of the levels of the recommendations (A, B, C, U) and classification of the evidence (Class I-1V) are provided at the end of the "Major
Recommendations" field.

Practice Recommendations
Clinical Context

Prednisone 0.75 mg/kg/d has significant benefit in Duchenne muscular dystrophy (DMD) management and should be considered the optimal
prednisone dose. Prednisone 10 mgrkg/weekend is equally effective over a 12-month period, although long-term outcomes of this alternate
regimen remain to be seen. Because of the expectation of significant adverse events (AEs) with corticosteroids, proper informed consent is
required, and AEs should be discussed with patients and their families prior to therapy mitiation and should be managed proactively. The American
College of Rheumatology Task Force osteoporosis guideline recommends calcium and vitamin D supplementation for patients taking
corticosteroids (any dose with an anticipated duration of >3 months) in order to maintain a total calcium intake of 1,200 mg/d and vitamin D intake
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of 800 TU/d through dietary sources and supplementation.
Ifa significant number of AEs develop, reducing the prednisone dose to 0.3 mg/kg/d may reduce the AE burden, albeit with less efficacy.

The AE profiles of deflazacort and prednisone vary slightly. Weight gain and cushingoid appearance may occur more frequently with prednisone
than deflazacort, but cataracts are more frequently reported with deflazacort.

Recommendations
Prednisone, offered as an intervention for patients with DMD:

e Should be used to improve strength (Level B) and may be used to improve timed motor function (Level C)
e Should be used to improve pulmonary function (Level B)

e May be used to reduce the need for scoliosis surgery (Level C)

e May be used to delay the onset of cardiomyopathy by 18 years of age (Level C)

Deflazacort, offered as an intervention for patients with DMD, may be used to:

Improve strength and timed motor function and delay the age at loss of ambulation by 1.4-2.5 years (Level C)
Improve pulmonary finction (Level C)

Reduce the need for scoliosis surgery (Level C)

Delay the onset of cardiomyopathy by 18 years of age (Level C)

e Increase survival at 5 and 15 years of follow-up (Level C)

Deflazacort and prednisone may be equivalent in improving motor function (Level C). There is insufficient evidence to establish a difference n
effect on cardiac function (Level U). Prednisone may be associated with increased weight gain in the first years of treatment compared with
deflazacort (Level C). Deflazacort may be associated with increased risk of cataracts compared with prednisone (Level C).

If patients with DMD are treated with prednisone, prednisone 0.75 mg/kg/d should be the preferred dosing regimen (Level B). Prednisone 10
mg/kg/weekend is equally effective over 12 months, but long-term outcome is not yet established. Prednisone 0.75 mg/kg/d is probably associated
with significant risk of weight gain, hirsutism, and cushingoid appearance (Level B), with equal side effect profile seen over 12 months with the 10
mg/kg/weekend dosing.

Prednisone 0.3 mg'kg/d may be used as an alternative dosing regimen with lesser efficacy and fewer AEs (Level C). Prednisone 1.5 mg/kg/d is
another alternative regimen; it may be equivalent to 0.75 mg/kg/d but may be associated with more AEs (Level C).

Data are insufficient to support or refute the following (all Level U):

e The addition of calcifediol and bisphosphonates (alendronate) as significant interventions for improving bone health in patients with DMD

taking prednisone
A benefit of bisphosphonates for improving survival in patients with DMD taking corticosteroids

A benefit of prednisone for survival

A significant difference in efficacy or AE rates among daily, alternate day, and intermittent regimens for prednisone or prednisolone dosing
A preferred dose of deflazacort
An effect of corticosteroids on quality of life (QoL)

Suggestions for Counseling
The following suggestions for counseling are the opinion of the authors and extend from logical conclusions of the recommendations.

Patients with DMD and their families should:

e Have a voice in the choice of the corticosteroid used, noting that the various corticosteroids differ in evidence supporting use, cost,
availability, and AE profiles. When a corticosteroid has been agreed upon, a focused discussion of the risks particular to that corticosteroid
should take place.

¢ Be informed of the risks and benefits of adding a bisphosphonate to corticosteroid treatment.

Definitions

American Academy of Neurology (AAN) Classification of Evidence Scheme for Therapeutic Studies



Class I

Randomized, controlled clinical trial (RCT) in a representative population

Masked or objective outcome assessment

Relevant baseline characteristics are presented and substantially equivalent between treatment groups, or there is appropriate statistical
adjustiment for differences

e Also required:

a. Concealed allocation
b. Primary outcome(s) clearly defined
c¢. Exclusion/inclusion criteria clearly defined
d. Adequate accounting for dropouts (with at least 80% of enrolled subjects completing the study) and crossovers with numbers
sufficiently low to have minimal potential for bias
e. For noninferiority or equivalence trials claiming to prove efficacy for one or both drugs, the following are also required*:
1. The authors explicitly state the clinically meaningful difference to be excluded by defining the threshold for equivalence or
noninferiority
2. The standard treatment used in the study is substantially similar to that used in previous studies establishing efficacy of the
standard treatment (e.g., for a drug, the mode of administration, dose, and dosage adjustiments are similar to those previously
shown to be effective)
3. The inclusion and exclusion criteria for patient selection and the outcomes of patients on the standard treatment are comparable
to those of previous studies establishing efficacy of the standard treatment
4. The nterpretation of the study results is based on a per-protocol analysis that accounts for dropouts or crossovers

Class 11

e Cohort study meeting criteria a-e above or an RCT that lacks one or two criteria b-e

e Allrelevant baseline characteristics are presented and substantially equivalent among treatment groups, or there is appropriate statistical
adjustment for differences

e Masked or objective outcome assessment

Class 111

e Controlled studies (including studies with external controls such as well-defined natural history controls)
e A description of major confounding differences between treatment groups that could affect outcome™*
e Qutcomne assessment masked, objective, or performed by someone who is not a member of the treatiment team

Class IV

Did not include patients with the disease

Did not include patients receiving different interventions

Undefined or unaccepted interventions or outcome measures

e No measures of effectiveness or statistical precision presented or calculable

* Numbers 1-3 in Class Ie are required for Class II in equivalence trials. If any one of the three is missing, the class is automatically downgraded
to Class 111

** Objective outcome measurement: An outcome measure that is unlikely to be affected by an observer's (patient, treating physician, investigator)
expectation or bias (e.g,, blood tests, administrative outcome data)

Classification of Recommendations

A = Established as effective, ineffective or harmful (or established as useful/predictive or not useful/predictive) for the given condition in the
specified population. (Level A rating requires at least two consistent Class I studies.)*

B = Probably effective, ineffective or harmful (or probably useful/predictive or not usefil/predictive) for the given condition in the specified
population. (Level B rating requires at least one Class I study or two consistent Class II studies.)

C = Possibly effective, neffective or harmful (or possibly useful/predictive or not useful/predictive) for the given condition in the specified
population. (Level C rating requires at least one Class II study or two consistent Class 111 studies.)



U = Data inadequate or conflicting; given current knowledge, treatment (test, predictor) is unproven.

*In exceptional cases, one convincing Class I study may suffice for an "A" recommendation if 1) all criteria are met, 2) the magnitude of effect is
large (relative rate improved outcome >5 and the lower limit of the confidence interval is >2).

Clinical Algorithm(s)

None provided
Scope

Disease/Condition(s)

Duchenne muscular dystrophy (DMD)

Guideline Category
Management

Treatment

Clinical Specialty
Neurology

Pediatrics

Intended Users

Physicians

Guideline Objective(s)

To update the 2005 American Academy of Neurology (AAN) guideline on corticosteroid treatment of Duchenne muscular dystrophy (DMD)

Target Population

Children with Duchenne muscular dystrophy (DMD)

Interventions and Practices Considered

1. Corticosteroids
e Prednisone
e Deflazacort
2. Addition of calcifediol and bisphosphonates (alendronate) to corticosteroids (insufficient evidence to recommend)

Major Outcomes Considered

e Survival



e Quality of life (QoL)

e Motor function

e Scoliosis

¢ Pulmonary function

e Cardiac function

e Side effects of corticosteroids

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence

The panel searched MEDLINE for articles published from January 2004 through June 2012 (see appendix e-3 in the full guideline [see the
"Availability of Companion Documents" field] for the search strategy). They performed update searches covering July 2012 through April 2013
and May 2013 through July 2014. The panel searched the Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled
Clinical Trials, Database of Abstracts of Reviews of Effects, and Science Citation Index, and references of selected articles and review articles.

The panel reviewed the titles and abstracts of the identified citations for relevance to the clinical questions and retrieved the full text of potentially
relevant articles. They also included the Class [-11 trials from the original guideline. The panel excluded trials with fewer than 10 patients.

The searches identified 757 citations. The panel reviewed the full text of 121 potentially relevant articles.

Please see the full guideline for further information about the literature search.

Number of Source Documents

Sixty-three articles fulfilled the inclusion criteria, of which 24 were graded Class I-III. Table e-1 in the full guideline (see the "Availability of
Companion Documents" field) describes the selected studies on corticosteroids, and table e-2 lists the selected studies on bone health interventions
in patients taking corticosteroids.

Methods Used to Assess the Quality and Strength of the Evidence

Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
American Academy of Neurology (AAN) Classification of Evidence Scheme for Therapeutic Studies
Class I

e Randomized, controlled clinical trial (RCT) in a representative population
e Masked or objective outcome assessment
e Relevant baseline characteristics are presented and substantially equivalent between treatment groups, or there is appropriate statistical
adjustiment for differences
e Also required:
a. Concealed allocation



b. Primary outcome(s) clearly defined
c. Exclusion/inclusion criteria clearly defined
d. Adequate accounting for dropouts (with at least 80% of enrolled subjects completing the study) and crossovers with numbers
sufficiently low to have minimal potential for bias
e. For noninferiority or equivalence trials claiming to prove efficacy for one or both drugs, the following are also required*:
1. The authors explicitly state the clinically meaningful difference to be excluded by defining the threshold for equivalence or
noninferiority
2. The standard treatment used in the study is substantially similar to that used in previous studies establishing efficacy of the
standard treatment (e.g., for a drug, the mode of administration, dose, and dosage adjustiments are similar to those previously
shown to be effective)
3. The inclusion and exclusion criteria for patient selection and the outcomes of patients on the standard treatment are comparable
to those of previous studies establishing efficacy of the standard treatment
4. The mnterpretation of the study results is based on a per-protocol analysis that accounts for dropouts or crossovers

Class II

e Cohort study meeting criteria a-e above or an RCT that lacks one or two criteria b-e

e Allrelevant baseline characteristics are presented and substantially equivalent among treatment groups, or there is appropriate statistical
adjustiment for differences

e Masked or objective outcome assessment

Class III

e Controlled studies (including studies with external controls such as well-defined natural history controls)
e A description of major confounding differences between treatment groups that could affect outcome™*
e Qutcomne assessment masked, objective, or performed by someone who is not a member of the treatiment team

Class IV

¢ Did not include patients with the disease

¢ Did not include patients receiving different interventions

e Undefined or unaccepted interventions or outcome measures

e No neasures of effectiveness or statistical precision presented or calculable

*Numbers 1-3 in Class Ie are required for Class II in equivalence trials. If any one of the three is missing, the class is automatically downgraded to
Class 11

**QObjective outcome measurement: An outcome measure that is unlikely to be affected by an observer's (patient, treating physician, investigator)
expectation or bias (e.g,, blood tests, administrative outcome data)

Methods Used to Analyze the Evidence

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence

Two authors reviewed articles and completed data abstraction independently. Discrepancies were resolved through discussion. The panel rated
studies for their risk of bias using the American Academy of Neurology (AAN) 4-tiered classification of evidence scheme for therapeutic studies
(see the "Rating Scheme for the Strength of the Evidence" field).

Methods Used to Formulate the Recommendations

Expert Consensus



Description of Methods Used to Formulate the Recommendations

The American Academy of Neurology (AAN) Guideline Development Subcommittee convened a panel of experts on the treatment of Duchenne
muscular dystrophy (DMD) to develop this guideline update (see appendices e-1 and e-2 in the full guideline [see the "Availability of Companion
Documents'] following the AAN's 2004 process manual (see the "Availability of Companion Documents" field).

The panel addressed the following questions with regard to patients with Duchenne muscular dystrophy (DMD):

1. What is the efficacy of corticosteroids, specifically their effect on survival, quality of life (QoL), motor function, scoliosis, pulmonary
function, and cardiac finction?

What are the side effects of corticosteroid treatment?

How do prednisone and deflazacort compare in efficacy or side effect profile?

What is the optimal dosing regimen for corticosteroids?

AN Sl

Are there any useful interventions for maximizing bone health?

The panel linked the strength of practice recommendations to the strength of evidence (see the "Rating Scheme for the Strength of the
Recommendations" field).

Rating Scheme for the Strength of the Recommendations
Classification of Recommendations

A = Established as effective, ineffective or harmful (or established as useful/predictive or not useful/predictive) for the given condition in the
specified population. (Level A rating requires at least two consistent Class I studies. )*

B = Probably effective, ineffective or harmful (or probably useful/predictive or not useful/predictive) for the given condition in the specified
population. (Level B rating requires at least one Class I study or two consistent Class II studies.)

C = Possily effective, ineffective or harmful (or possibly useful/predictive or not useful/predictive) for the given condition in the specified
population. (Level C rating requires at least one Class II study or two consistent Class III studies.)

U = Data inadequate or conflicting; given current knowledge, treatment (test, predictor) is unproven.

*In exceptional cases, one convincing Class I study may suffice for an "A" recommendation if 1) all criteria are met, 2) the magnitude of effect is
large (relative rate improved outcome >5 and the lower limit of the confidence interval is >2).

Cost Analysis

A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation

External Peer Review

Internal Peer Review

Description of Method of Guideline Validation

Drafts of the guideline have been reviewed by at least 3 American Academy of Neurology (AAN) committees, a network of neurologists,
Neurology peer reviewers, and representatives fromrelated fields.

The guideline was approved by the Guideline Development Subcommittee on March 20, 2013; by the Practice Committee on December 8, 2014;
and by the American Academy of Neurology Institute (AANI) Board of Directors on October 6, 2015.

This guideline was endorsed by the American Academy of Pediatrics on September 30, 2015; by the American Association of Neuromuscular &
Electrodiagnostic Medicine on August 11, 2015; and by the Child Neurology Society on August 25, 2015.



Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations

The type of supporting evidence is identified and graded for each recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits

Appropriate use of corticosteroid treatment for patients with Duchenne muscular dystrophy (DMD)

Potential Harms

e In patients with Duchenne muscular dystrophy (DMD), corticosteroids probably have adverse events (AEs) of short stature, behavioral
changes, fractures, and cataracts.

e Prednisone 0.75 mg/kg/d is probably associated with significant risk of weight gain, hirsutism, and cushingoid appearance.

e Deflazacort is associated with an increase in the risk of cataracts compared with prednisone.

Qualifying Statements

Qualifying Statements

Clinical practice guidelines, practice advisories, systematic reviews, and other guidance published by the American Academy of Neurology (AAN)
and its affiliates are assessments of current scientific and clinical information provided as an educational service. The information (1) should not be
considered inclusive of all proper treatments, methods of care, or as a statement of the standard of care; (2) is not continually updated and may not
reflect the most recent evidence (new evidence may emerge between the time information is developed and when it is published or read); (3)
addresses only the question(s) specifically identified; (4) does not mandate any particular course of medical care; and (5) is not intended to
substitute for the independent professional judgment of the treating provider, as the information does not account for individual variation among
patients. In all cases, the selected course of action should be considered by the treating provider in the context of treating the individual patient.
Use of the information is voluntary. The AAN provides this information on an "as is" basis and makes no warranty, expressed or implied, regarding
the information. The AAN specifically disclaims any warranties of merchantability or fitness for a particular use or purpose. The AAN assumes no
responsibility for any injury or damage to persons or property arising out of or related to any use of this information or for any errors or omissions.

Implementation of the Guideline

Description of Implementation Strategy

An implementation strategy was not provided.

Implementation Tools
Patient Resources
Quick Reference Guides/Physician Guides

Slide Presentation



For information about availability, see the Availability of Companion Documents and Patient Resources fields below.
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